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Abstract 
Background: As in non-infected subjects, statins and aspirin have a pivotal preventive role in reducing the cardiovas-
cular related morbidity and mortality in HIV infected patients. The persistence of immune activation in these subjects, 
could contribute to accelerate atherosclerosis, therefore, these treatments that reduce inflammation could provide 
additional cardiovascular protection. However the current guidelines for the use of these drugs in general population 
are dissimilar, with important differences between American and European ones. Aim of the present position paper is 
to provide recommendations aimed to overcome the actual differences and limitations among the current ones and 
to adapt them to the needs of HIV infected patients.
Results: We propose to adopt the new ACC/AHA guidelines, simple to use and cost effective, to use the ASCVD 
score that seems to estimate more accurately the cardiovascular risk among these patients. We suggest to start statin 
therapy in all patients with a calculated 10-year risk of a cardiovascular event of 10% or greater. Rosuvastatin and 
atorvastatin should be preferred. LDL-C target may be adopted. Aspirin should be always associated with a statin, in 
secondary prevention, while in primary prevention it should be reserved only to patients with ≥ 20% 10-year risk par-
ticularly adherent to treatments, and with low risk of bleeding. We suggest to start with a dose of 100 mg/day. Finally, 
management of antiplatelet agents or novel oral anticoagulants may include selecting antiretrovirals with a lower 
potential for drug interactions or choosing agents least likely to interact with antiretrovirals.
Conclusions: As demonstrated in surveys, HIV physicians are generally highly committed regarding CVD and auton-
omous in prescribing statins and ASA. Consequently, in the light of the previously discussed discrepancies among the 
different guidelines and of the incomplete indications regarding HIV-positive persons, the present suggestions could 
overcome the actual differences and limitations among the current ones.
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Background
The introduction of combined antiretroviral therapy 
(cART) has greatly reduced the risk of death from AIDS-
related causes leading to a considerable increase in the 
life expectancy of people living with HIV (PLWHIV). 
Actually, the main factor influencing the prognosis of 
PLWHIV is the onset of non-AIDS-defining events as 
liver disease, renal impairment, cancer, and cardiovas-
cular disease (CVD). In particular, results from several 
studies have suggested that PLWHIV have an increased 
risk of CVD, especially coronary heart disease, com-
pared with people not infected with HIV [1–10]. Over-
all the incidence of CVD in HIV is relatively low, but it 
is approximately 1.5–2-fold higher than that seen in 
age-matched HIV-uninfected individuals. PLWHIV are 
exposed both to an increased prevalence of traditional 
CVD risk factors, and to HIV-specific mechanisms such 
as inflammation [1–3]. The reasons of the increased risk 
remains not completely understood, however, endothe-
lial activation due to the chronic inflammation seems to 
play a pivotal role in CVD events [4]. In fact, a body of 
evidence documented that in HIV patients atherosclero-
sis is accelerated and chronic inflammatory processes are 
activated [5, 6]. The early and continuous use of current 
cART, with fewer metabolic effects, minimizes the risk 
of myocardial infarction (MI) by maintaining viral sup-
pression and decreasing immune activation. Even with 
cART however, immune activation persists in PLWHIV 
and could contribute to accelerate atherosclerosis [6–9]. 
Therefore, treatments that safely reduce inflammation in 
PLWHIV could provide additional cardiovascular protec-
tion alongside treatment of both traditional and non-tra-
ditional risk factors. As in non-infected subjects statins 
and aspirin have a pivotal preventive role in reducing 
the CV related morbidity and mortality in HIV infected 
patients. Below we focused the actual unmet needs in the 
use of statins and aspirin in PLWH and indicate our sug-
gestions to overcome the discrepancies and incomplete-
ness of the current guidelines.
Controversies between guidelines
About 30  years ago statins inaugurated the era of lipid 
lowering therapy as the most effective way to reduce the 
risk of atherosclerotic CVD (ASCVD). More recently, it 
has been demonstrated that statins, through their HMG-
CoA reductase inhibitor activity, have pleiotropic immu-
nomodulatory properties that contribute to their benefit 
in atherosclerosis beyond lipid lowering [11, 12]. How-
ever the current guidelines for the use of these drugs in 
general population are dissimilar, with important dif-
ferences between American [13] and European ones 
[14]. The European Society of Cardiology (ESC) and the 
European Atherosclerosis Society (EAS) guidelines for 
the management of dyslipidaemia and the use of statins 
in CVD prevention suggest to evaluate the total CV risk 
of the subjects by using European SCORE tables, identify 
the LDL-C target for that risk level, calculate the percent-
age reduction of LDL-C required to achieve that goal, 
and choose a statin that, on average, can provide this 
reduction.
Differently, the American College of Cardiology/Amer-
ican Heart Association (ACC/AHA) identifies four sta-
tin benefit groups in which the potential for an ASCVD 
risk reduction benefit clearly exceeds the potential for 
adverse effects (1—individuals with clinical ASCVD; 2—
individuals with primary elevations of LDL-C ≥ 190 mg/
dL; 3—individuals aged between 40 and 75  years with 
diabetes and LDL-C 70–189 mg/dL; 4—individuals with-
out clinical ASCVD or diabetes who are 40 to 75 years of 
age with LDL-C 70–189 mg/dL and an estimated 10-year 
ASCVD risk of 7.5% or higher), identifies high-intensity 
and moderate-intensity statin therapy for use in second-
ary and primary prevention and suggest the appropriate 
intensity of statin therapy to reduce ASCVD risk in those 
most likely to benefit. On the other hand, this Expert 
Panel was unable to find evidence to support continued 
use of specific LDL-C and/or non-HDL-C treatment tar-
gets. Finally, this guideline recommends use of the new 
Pooled Cohort Equations to estimate 10-year ASCVD 
risk.
Some European Authors took position against ACC/
AHA guidelines, objecting that if generally adopted, will 
result in an increase in the number of patients treated, 
potentially at considerable cost. Moreover, the new 
pooled mixed cohorts equation used to assess ASCVD 
risk has been validated in an American population, differ-
ent from European countries and requires more careful 
evaluation if applied in other contexts [15]. In summary, 
the debate between American and European guidelines is 
still open.
More recently [16], the US Preventive Services Task 
Force (USPSTF) recommends that adults without a his-
tory of CVD (i.e., symptomatic coronary artery disease 
or ischemic stroke) use a low- to moderate-dose statin 
for the prevention of CVD events and mortality when all 
of the following criteria are met: 1—they are aged 40 to 
75 years; 2—they have 1 or more CVD risk factors (i.e., 
dyslipidemia, diabetes, hypertension, or smoking); and 
3—they have a calculated 10-year risk of a cardiovascular 
event of 10% or greater. The treatment is optional if the 
calculated 10-year risk is between 7.5 and 10%.
On the other side, aspirin (ASA) remains one of the 
most extensively studied cardiovascular medications in 
the history of medicine. The drug reduces the incidence 
of MI, stroke or vascular death in patients with vascu-
lar disease via his antiplatelet activity. However, despite 
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multiple, well-designed, large randomized controlled tri-
als evaluating the potential of aspirin to prevent cardio-
vascular events in individuals without known CVD, the 
role of aspirin in primary prevention is currently unclear. 
The initial aspirin trials included largely low-risk indi-
viduals with primary outcomes mostly focused on MI 
and stroke, and showed a significant reduction in these 
CVD outcomes, especially MI. In the following years, tri-
als have focused on older, higher CVD risk populations 
with high rates of lipid-lowering and antihypertensive 
medications use. These studies have used broader CVD 
outcomes as their primary end-points and have failed to 
show a significant benefit of aspirin therapy in primary 
prevention. The exact reasons for the lack of efficacy in 
these recent trials are unclear but might be related to low 
rate of atherothrombotic events relative to other CVD 
events in the populations studied [17]. Recently, a num-
ber of major trials addressed the problem of aspirin in 
primary prevention. In ASCEND trial [18], aspirin pre-
vented serious vascular events in persons who had dia-
betes and no evident cardiovascular disease at trial entry, 
but it also caused major bleeding events. The absolute 
benefits were largely counterbalanced by the bleeding 
hazard. Moreover, in ASPREE trial [19] the use of low-
dose aspirin as a primary prevention strategy in older 
adults resulted in a significantly higher risk of major 
hemorrhage and did not result in a significantly lower 
risk of cardiovascular disease than placebo. ASPREE also 
showed that aspirin use in healthy elderly persons did not 
prolong disability-free survival over a period of 5  years 
but led to a higher rate of major hemorrhage than placebo 
[20]. Unexpectedly, in the same trial, higher all-cause 
mortality was observed among apparently healthy older 
adults who received daily aspirin than among those who 
received placebo and was attributed primarily to cancer-
related death. The same Authors state that this result was 
unexpected and should be interpreted with caution [21]. 
In ARRIVE trial [22], that explored the use of aspirin to 
reduce risk of initial vascular events in patients at mod-
erate risk of cardiovascular disease, the event rate was 
much lower than expected, which is probably reflective 
of contemporary risk management strategies, making the 
study more representative of a low-risk population.
Differently, the evidence supporting aspirin for second-
ary CV prevention in the general population is stronger: 
in high risk patients ASA reduces the yearly risk of seri-
ous vascular events (non-fatal MI, non-fatal stroke, or 
vascular death) by about a quarter [23]. However, nowa-
days aspirin is recommended in secondary CV preven-
tion as well for men age 45 to 79 years when the potential 
benefit due to a reduction in MI outweighs the potential 
harm due to an increase in gastrointestinal hemorrhage 
and for women age 55 to 79  years when the potential 
benefit of a reduction in ischemic strokes outweighs the 
potential harm of an increase in gastrointestinal hemor-
rhage [24–26].
The unmet needs
As discussed above, the effect of statins and ASA in pre-
venting CVD is linked to their anti-inflammatory activ-
ity on vessels; consequently there is a stronger rationale 
in their use among PLWHIV with respect to the general 
population. In spite of this, the guidelines for PLWHIV, 
reflecting the challenges of the guidelines for general 
population, result sometimes incomplete. In fact, the 
European AIDS Clinical Society (EACS) version 8, rec-
ommends the use of statin in patients with established 
CVD or type 2 diabetes or 10-year CVD risk ≥ 10% irre-
spective of lipid levels. Similarly, ASA is recommended 
in patients with previous CVD or aged ≥ 50  years and 
at high (≥ 20%) 10-year CVD risk [27]. Also for these 
reasons, some reports underline the underuse of aspi-
rin in HIV patients and few data are available on use of 
statins and ASA in such a setting in clinical practice [28, 
29]. Also, a recent Italian study evidences that the pre-
scription of statins and aspirin in HIV infected patients 
remains largely suboptimal, as only about 50% of patients 
requiring their use are properly treated [30].
A recent survey among Italian HIV specialists con-
ducted by administering a questionnaire aimed at inves-
tigating the utilization of statins and ASA, the use of 
guidelines and scores and the management of interac-
tions ha provided homogeneous results in the different 
geographic areas [31]. The majority directly prescribe 
statins and 43% of them prescribe aspirin; most of them 
follows guidelines and utilizes scores to calculate the CV 
risk. The survey demonstrates the high attention of HIV 
physicians regarding CVD, their commitment and auton-
omy in prescribing statins and ASA.
Consequently, in the light of the previously discussed 
discrepancies among the different guidelines and of the 
incomplete indications regarding HIV-positive persons, 
there is a strong rationale to generate specific guidelines 
for HIV infected patients able to overcome the actual dif-
ferences and limitations among the current ones.
(A) Statins
As we illustrated previously, studies regarding statins 
have been performed in the US, and therefore their 
results may not necessarily apply to other than US set-
tings; consequently there is still a need to validate the 
ACC/AHA ASCVD score at least in the European HIV 
adult population. On the other hand, the new ACC/AHA 
guidelines are very simple to use being based only on 
the classification of the patients in one of the four statin 
benefit groups and having eliminated the necessity of the 
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up-titration of the drugs to reach the LDL-C and/or non-
HDL-C treatment target. As seen previously, some Euro-
pean authors object that ACC/AHA guidelines, based on 
a “fire and forget” strategy, will result in an increase in 
the number of patients treated with statins, potentially at 
considerable cost. Actually, the anti-inflammatory prop-
erties of these drugs, beyond lipid lowering, could be 
beneficial in the light of the chronic inflammation condi-
tion of PLWH. In fact, a recent study observed that sta-
tin use was associated with significantly lower hazard of 
dying in these patients who were being effectively treated 
with cART as determined by virological suppression [32]. 
Other data on this topic will be generated by REPRIEVE 
(Randomized Trial to Prevent Vascular Events in HIV), 
a large, multicenter study funded by the American 
National Institutes of Health, testing whether pitavasta-
tin, a newer statin that does not have substantial inter-
actions with antiretroviral drugs, can prevent vascular 
events over time among HIV-infected individuals who do 
not have known CVD. This study is now open to enroll-
ment at sites throughout the United States and abroad 
and will hopefully provide definitive data on the effects of 
statin use among PLWH [33].
Consequently, we believe that ACC/AHA guidelines 
simple to use, and cost effective, should be adopted in 
the management of PLWH and use of statins, when indi-
cated, should be encouraged.
(1) Which algorithm to adopt to estimate the CV risk 
of PLWH?
European Authors object that the new pooled mixed 
cohorts equation used to assess ASCVD risk in the 2013 
ACC/AHA guidelines (PCE) has been validated in an 
American population different from European coun-
tries and requires more careful evaluation if applied in 
other contexts. Actually, some studies suggest that PCE 
score could better estimate the CV risk among PLWH; 
in fact, using data from 2283 HIV-infected adults from 
the HIV Outpatient Study (HOPS), Thompson-Paul [34] 
assessed performance of three CVD prediction models 
developed for general populations (Framingham gen-
eral cardiovascular Risk Score [FRS], ACC/AHA PCE, 
and Systematic COronary Risk Evaluation [SCORE] 
high-risk equation), and the Data Collection on Adverse 
Effects of Anti-HIV Drugs (D:A:D) study equation, a 
model developed in HIV-infected persons. The results 
evidenced that only the FRS accurately estimated risk of 
CVD events, while ACC/AHA PCE and D:A:D underes-
timated risk. In another study, Crane and coll [35] devel-
oped a state-of-the-art screening algorithm and central 
adjudication protocol for the validation of incident acute 
myocardial infarction (AMI) in the CFAR Network of 
Integrated Clinical Systems (CNICS), which harmonizes 
comprehensive clinical data on PLWH in routine care at 
multiple US sites. Among PLWH enrolled between 1996 
and 2014, they compared the performance of 3 CVD risk 
scores developed in the general population: FRS, ATP-III, 
and 2013 ACC/AHA PCE, and one developed for use in 
PLWH: D:A:D using area under the curve (AUC). ACC/
AHA PCE had a significantly better AUC than other 
scores for all AMI and for Type 2 AMI including the 
DAD AUC (p < 0.001), and was not inferior to the other 
AUCs for Type 1 acute AMI. In summary, the current 
prediction models seem to underestimate the CV risk, 
probably because PLWH have additive risk factors, such 
as the state of the infection and the inflammatory condi-
tion, difficult to measure. However, the ACC/AHA PCE 
seems to estimate more accurately the CV risk among 
PLWH. In addition, ACC/AHA PCE is a well validated 
score deriving from FRS that have a major historical 
background, its calculation is simple, adequate for non 
specialist physician and evaluates also non-fatal events.
(2) At what percentage of risk should we start a statin 
therapy?
We suggest to start statin therapy in all patients with a 
calculated 10-year risk of a cardiovascular event of 10% 
or greater. Considering the increase of pill burden, the 
treatment is optional if the calculated 10-year risk is 
between 7.5 and 10%.
(3) Which statin to use?
Regarding statins, the ACC/AHA guidelines suggest 
to chose the appropriate intensity of statin therapy to 
reduce CVD risk considering that, a therapy with a high 
intensity statin daily lowers LDL-C on average by approx-
imately ≥ 50%, a moderate intensity statin therapy lowers 
LDL-C on average by 30% to < 50%, and a low intensity 
statin therapy lowers LDL-C on average by < 30%. When 
we prescribe a statin to PLWH the problem of drug–drug 
interactions must be attentively evaluated. In particu-
lar, as suggested by EACS Guidelines [27], in patients 
treated with protease inhibitors/ritonavir, simvastatin is 
contraindicated and atorvastatin and rosuvastatin should 
be started with low dose; rosuvastatin should be started 
with low dose also in patients treated with non-nucleo-
side. Finally, when used with darunavir/ritonavir, also 
pravastatin should be started with lower dose. However, 
rosuvastatin and atorvastatin, when indicated, should be 
preferred because a body of evidence demonstrate their 
efficacy and safety in PLWH [36]. Pitavastatin has as yet 
no morbidity/mortality trial data to support its use but 
may have advantages of fewer drug–drug interactions, 
more HDL-C increase and less adverse glucose effect 
than other statins [28, 36].
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(4) Should we use statins in patients with subclinical 
atherosclerosis?
A body of evidence demonstrates that statin therapy is 
associated with a favorable decrease in intima media 
thickness of common carotid arteries both in free pop-
ulation [37] and among PLWHIV [38, 39]. In particular, 
in a randomised, double-blind, placebo-controlled trial 
atorvastatin, statin therapy reduced non-calcified plaque 
volume and high-risk coronary plaque features in HIV-
infected patients in a study based on fluorodeoxyglu-
cose-PET [38]. In another, rosuvastatin effectively lowers 
LDL-C and appears to substantially slow progression of 
common carotid intima media thickness in patients with 
treated HIV infection [39]. Consequently, we encourage 
the use of a high intensity statin (atorvastatin or rosuvas-
tatin) in PLWH with a subclinical atherosclerosis regard-
less the levels of LDL-C or the calculated 10-year risk.
(5) Should we use LDL‑C target in PLWH?
ACC/AHA guidelines [13] do not recommend LDL-C 
target for statin therapy, in contrast to the European ones 
[14] and EACS guidelines [27]. In the general population, 
target levels for statin therapy are extrapolated from sev-
eral clinical trials [40]. Specific data regarding PLWH are 
unavailable. However PLWH usually perform laboratory 
controls every 6–12 months including LDL-C levels, con-
sequently the efficacy of the statin therapy in our patients 
is constantly monitored also the potential drug–drug 
interaction between antiretrovirals and statins imposes 
periodic controls of the LDL-C levels.
Consequently, we believe that LDL-C target may be 
adopted in the management of PLWH as indicated by 
EACS guidelines, as a part of the routine controls of the 
patients.
(B) Aspirin
(1) Should we use aspirin in primary CV prevention?
As seen before, the evidence supporting ASA for pri-
mary CV prevention are inconsistent. 2019 ACC/AHA 
guidelines allow aspirin in primary prevention, based on 
a weak level of evidence (IIb), and suggest that low-dose 
aspirin (75–100 mg orally daily) might be considered for 
the primary prevention of ASCVD among select adults 
40 to 70 years of age who are at higher ASCVD risk but 
not at increased bleeding risk [41]. As a matter of fact, 
these suggestions do not allow an individualised risk 
benefit assessment for aspirin use in the people at high-
est CVD risk with the weakest level of recommendation. 
However, the EACS guidelines still does not incorporate 
findings from recent trials and ACC/AHA guidelines in 
people at higher CVD risk, and still recommends the use 
of aspirin 75–150 mg in patients aged ≥ 50 years and at 
high (≥ 20%) 10-year CVD risk [27].
We feel that, in this setting, the balance between cost 
and benefit should be attentively evaluated consider-
ing that, if on one hand there are no strong evidences 
of a benefit, on the other hand the addition of another 
daily pill, increasing the pill burden could determine 
a decrease of the adherence to therapy included the 
antiretroviral one. Moreover we should consider the 
risk of bleeding, especially in patients with liver disease 
and uncontrolled hypertension. These patients should 
be treated with a statin as suggested by the ACC/AHA 
guidelines. Consequently, the addition of aspirin should 
be reserved only to patients with ≥ 20% 10-year CVD risk 
that are particularly adherent to treatments, and with low 
risk of bleeding.
(2) Should we use aspirin in secondary CV prevention?
In line with the previously cited guidelines for general 
population and for PLWH, aspirin should be always used 
in secondary CV prevention, in association with a sta-
tin. In the light of the reported underutilization of ASA 
and statins in clinical practice [28–30] the HIV physi-
cians should strongly encourage the prescription and the 
adherence to these drugs in their patients.
(3) With which dose of aspirin should we use in PLWH?
Considering the potential side effects and the dosage of 
the most common commercially available preparations of 
the drug, we suggest to start with a daily dose of 100 mg.
Other potential non‑cardiovascular benefits of aspirin
In general population there is increasing evidence for a 
chemopreventive effect of low-dose aspirin against colo-
rectal (and other) cancer [42]. Even if the literature in 
HIV patients is, at present, scarce and inconsistent, this 
potential additive benefit could be considered in pre-
scribing aspirin in HIV patients, considering that they 
are more prone to chronic inflammation and non-AIDS-
defining cancers respect to general population [43].
(C) Antiplatelet agents or novel oral anticoagulants
How to manage the co‑medication with antiplatelet agents 
or novel oral anticoagulants?
Not infrequently in case of CVD, specialists prescribe to 
PLWH other drugs, such as antiplatelet agents or novel 
oral anticoagulants. Recently, potential drug interactions 
between antiretroviral therapy and these molecules have 
been demonstrated. In fact, in vivo interaction have been 
documented between ritonavir and prasugrel, efavirenz 
and clopidogrel, nevirapine and rivaroxaban. Conse-
quently, these interactions should be attentively avoided 
when antiplatelet agents or novel oral anticoagulants are 
prescribed. Clinicians should consider that with protease 
inhibitors (PI) or cobicistat (COBI), prasugrel do not 
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appear to have clinically significant interactions. Tigacre-
lor should not be coadministered with PI or COBI. Non-
nucleoside reverse transcriptase inhibitors have a low 
potential for interactions with prasugrel and dabigatran. 
Clinically significant drug interactions are unlikely to 
occur between antiplatelet agents or novel oral antico-
agulants and nucleoside reverse transcriptase inhibitors, 
raltegravir, dolutegravir, or maraviroc. Management of 
these drugs may include selecting antiretrovirals with a 
lower potential for drug interactions or choosing anti-
platelet agents or novel oral anticoagulants least likely to 
interact with antiretrovirals [44].
Conclusions
To overcome the actual differences and limitations 
among the current guidelines for the use of statins and 
aspirin, and to adapt them to the needs of HIV infected 
persons, we propose to adopt the new ACC/AHA 
guidelines, and to use the ASCVD score that seems to 
estimate more accurately the cardiovascular risk among 
these patients. We suggest to start statin therapy in all 
patients with a calculated 10-year risk of a cardiovas-
cular event of 10% or greater, preferring rosuvastatin 
and atorvastatin. Aspirin should be always associated 
with a statin, in secondary prevention, while in pri-
mary prevention it should be reserved only to patients 
with ≥ 20% 10-year risk particularly adherent to treat-
ments, and with low risk of bleeding, starting with a 
dose of 100 mg/day. Finally, management of antiplatelet 
agents or novel oral anticoagulants may include select-
ing antiretrovirals with a lower potential for drug inter-
actions or choosing agents least likely to interact with 
antiretrovirals. Our positions have been summarized as 
take home messages in Table 1.
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Table 1 Take home messages
(a) Statins (1) Which guidelines to adopt between American and European ones?
ACC/AHA guidelines, being simple to use and cost effective, should be adopted in the management of PLWH and use of 
statins, when indicated, should be encouraged
(2) Which algorithm to adopt to estimate the CV risk of PLWH?
The current prediction models seem to underestimate the CV risk, However, the ACC/AHA PCE score seems to estimate 
more accurately the CV risk among PLWH. In addition ACC/AHA PCE is well validated, its calculation is simple, and evalu-
ates also non-fatal events
(3) At what percentage of risk should we start a statin therapy?
We suggest to start statin therapy in all patients with a calculated 10-year risk of a cardiovascular event of 10% or greater. 
Considering the increase of pill burden, the treatment is optional if the calculated 10-year risk is between 7.5 and 10%
(4) Which statin to use?
In line with ACC/AHA guidelines, we suggest to chose the appropriate intensity of statin therapy to lower LDL-c by the 
requested percentage. When a statin is prescribed to PLWH the problem of drug–drug interactions must be attentively 
evaluated consulting the current guidelines for the use of antiretrovirals
(5) Should we use statins in patients with subclinical atherosclerosis?
We encourage the use of a high intensity statin (atorvastatin or rosuvastatin) in PLWH with a subclinical atherosclerosis
(b) Aspirin (1) Should we use aspirin in primary CV prevention?
The balance between cost and benefit should be attentively evaluated considering that there are no strong evidences of a 
benefit, and that the increasing of the pill burden could determine a decrease of the adherence to antiretroviral therapy. 
Moreover the risk of bleeding should be considered, especially in patients with liver disease and uncontrolled hyper-
tension. Consequently the addition of aspirin should be reserved only to patients with ≥ 20% 10-year CVD risk that are 
particularly adherent to treatments, and with low risk of bleeding
(2) Should we use aspirin in secondary CV prevention?
Aspirin should be always used in secondary CV prevention, in association with a statin. The HIV physicians should strongly 
encourage the prescription and the adherence to these drugs. We suggest to start with a dose of 100 mg/day
(c) Antiplatelet agents or 
novel oral anticoagu-
lants
(1) How to manage the co-medication with antiplatelet agents or novel oral anticoagulants?
Potential drug interactions between antiretroviral therapy and these molecules have been demonstrated. Consequently, 
management of these drugs may include selecting antiretrovirals with a lower potential for drug interactions or choosing 
antiplatelet agents or novel oral anticoagulants least likely to interact with antiretrovirals
Page 7 of 8Maggi et al. AIDS Res Ther           (2019) 16:11 
Availability of data and materials
Not applicable.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1 Università degli Studi della Campania Luigi Vanvitelli, Naples, Italy. 2 Clinica 
Malattie Infettive, Azienda Ospedaliero-Universitaria di Perugia, Perugia, Italy. 
3 INMI L. Spallanzani, Rome, Italy. 4 UOC. di Immunodeficienze e Malattie Infet-
tive di Genere, P.O. “D. Cotugno” - AORN Dei Colli, Naples, Italy. 5 Clinica Malattie 
Infettive. Policlinico Umberto I, Rome, Italy. 6 Clinica Malattie Infettive IRCCS 
AOU San Martino-IST, Genoa, Italy. 7 SOD Malattie Infettive e Tropicali AOU 
Careggi, Florence, Italy. 8 Clinica Malattie Infettive Policlinico, Messina, Italy. 
9 Divisione Clinicizzata AOU L. Sacco, Milan, Italy. 10 U.O.Malattie Infettive AOU 
Ferrara, Ferrara, Italy. 11 Dipartimento Malattie, Infettive Ospedale S. Raffaele, 
Milan, Italy. 12 Divisione Malattie Infettive AO S. Gerardo, Monza, Italy. 
Received: 8 February 2019   Accepted: 6 May 2019
References
 1. Nou E, Lo J, Hadigan C, Grinspoon SK. Pathophysiology and manage-
ment of cardiovascular disease in patients with HIV. Lancet Diabetes 
Endocrinol. 2016;4(7):598–610.
 2. Martin-Iguacel R, Llibre JM, Friis-Moller N. Risk of cardiovascular disease 
in an aging HIV population: where are we now? Curr HIV/AIDS Rep. 
2015;12(4):375–87.
 3. Freiberg MS, Chang CC, Kuller LH, Skanderson M, Lowy E, et al. HIV 
infection and the risk of acute myocardial infarction. JAMA Intern Med. 
2013;173(8):614–22.
 4. Durand M, Sheehy O, Baril JG, Lelorier J, Tremblay CL. Association 
between HIV infection, antiretroviral therapy, and risk of acute myocardial 
infarction: a cohort and nested case-control study using Québec’s 
public health insurance database. J Acquir Immune Defic Syndr. 
2011;57(3):245–53.
 5. Friis-Møller N, Thiébaut R, Reiss P, Weber R, Monforte AD, et al. Predicting 
the risk of cardiovascular disease in HIV-infected patients: the data col-
lection on adverse effects of anti-HIV drugs study. Eur J Cardiovasc Prev 
Rehabil. 2010;17(5):491–501.
 6. Hsue PY, Hunt PW, Schnell A, Kalapus SC, Hoh R, et al. Role of viral replica-
tion, antiretroviral therapy, and immunodeficiency in HIV-associated 
atherosclerosis. AIDS. 2009;23(9):1059–67.
 7. Hsue PY, Deeks SG, Hunt PW. Immunologic basis of cardiovascular disease 
in HIV-infected adults. J Infect Dis. 2012;205(Suppl 3):S375–82.
 8. Calmy A, Gayet-Ageron A, Montecucco F, Nguyen A, Mach F, STAC CAT 
O Study Group, et al. HIV increases markers of cardiovascular risk: results 
from a randomized, treatment interruption trial. AIDS. 2009;23(8):929–39.
 9. Neuhaus J, Angus B, Kowalska JD, La Rosa A, Sampson J, INSIGHT SMART 
and ESPRIT study groups, et al. Risk of all-cause mortality associated with 
nonfatal AIDS and serious non-AIDS events among adults infected with 
HIV. AIDS. 2010;24(5):697–706.
 10. Sico JJ, Chang CC, So-Armah K, Justice AC, Hylek E, Skanderson M, 
McGinnis K, Kuller LH, Kraemer KL, Rimland D, Bidwell Goetz M, Butt AA, 
Rodriguez-Barradas MC, Gibert C, Leaf D, Brown ST, Samet J, Kazis L, Bry-
ant K, Freiberg MS, Veterans Aging Cohort Study. HIV status and the risk 
of ischemic stroke among men. Neurology. 2015;84(19):1933–40.
 11. Walter DH, Rittig K, Bahlmann FH, Kirchmair R, Silver M, et al. Statin 
therapy accelerates reendothelialization: a novel effect involving mobili-
zation and incorporation of bone marrow-derived endothelial progenitor 
cells. Circulation. 2002;105(25):3017–24.
 12. Shapiro MD, Fazio S. From lipids to inflammation: new approaches to 
reducing atherosclerotic risk. Circ Res. 2016;118(4):732–49.
 13. ACC/AHA 2013 guideline on the treatment of blood cholesterol to 
reduce atherosclerotic cardiovascular risk in adults: a report of the 
American College of Cardiology/American Heart Association Task Force 
on Practice Guidelines. Circulation. 2014;129(25 Suppl 2):S1–45.
 14. Reiner Z, Catapano AL, De Backer G, et al. ESC/EAS Guidelines for the 
management of dyslipidaemias: The Task Force for the management of 
dyslipidaemias of the European Society of Cardiology (ESC) and the Euro-
pean Atherosclerosis Society (EAS). Eur Heart J. 2011;32(14):1769–818.
 15. Ray KK, Kastelein JJ, Boekholdt SM, Nicholls SJ, Khaw KT, Ballantyne CM, 
Catapano AL, Reiner Ž, Lüscher TF. The ACC/AHA 2013 guideline on the 
treatment of blood cholesterol to reduce atherosclerotic cardiovascular 
disease risk in adults: the good the bad and the uncertain: a comparison 
with ESC/EAS guidelines for the management of dyslipidaemias 2011. Eur 
Heart J. 2014;35(15):960–8.
 16. Bibbins-Domingo K, Grossman DC, Curry SJ, Davidson KW, Epling 
JWJ, García FA, et al. US preventive services task force, statin use 
for the primary prevention of cardiovascular disease in adults: US 
preventive services task force recommendation statement. JAMA. 
2016;316(19):1997–2007.
 17. Miedema MD, Huguelet J, Virani SS. Aspirin for the primary preven-
tion of cardiovascular disease: in need of clarity. Curr Atheroscler Rep. 
2016;18(1):4.
 18. Bowman L, Mafham M, Wallendszus K, Stevens W, Buck G, Barton J, 
Murphy K, Aung T, Haynes R, Cox J, Murawska A, Young A, Lay M, Chen F, 
Sammons E, Waters E, Adler A, Bodansky J, Farmer A, McPherson R, Neil 
A, Simpson D, Peto R, Baigent C, Collins R, Parish S, Armitage J, ASCEND 
Study Collaborative Group. Effects of aspirin for primary prevention in 
persons with diabetes mellitus. N Engl J Med. 2018;379(16):1529–39.
 19. McNeil JJ, Wolfe R, Woods RL, Tonkin AM, Donnan GA, Nelson MR, Reid 
CM, Lockery JE, Kirpach B, Storey E, Shah RC, Williamson JD, Margolis 
KL, Ernst ME, Abhayaratna WP, Stocks N, Fitzgerald SM, Orchard SG, 
Trevaks RE, Beilin LJ, Johnston CI, Ryan J, Radziszewska B, Jelinek M, 
Malik M, Eaton CB, Brauer D, Cloud G, Wood EM, Mahady SE, Satterfield 
S, Grimm R, Murray AM, ASPREE Investigator Group. Effect of aspirin on 
cardiovascular events and bleeding in the healthy elderly. N Engl J Med. 
2018;379(16):1509–18.
 20. McNeil JJ, Woods RL, Nelson MR, Reid CM, Kirpach B, Wolfe R, Storey E, 
Shah RC, Lockery JE, Tonkin AM, Newman AB, Williamson JD, Margolis 
KL, Ernst ME, Abhayaratna WP, Stocks N, Fitzgerald SM, Orchard SG, 
Trevaks RE, Beilin LJ, Donnan GA, Gibbs P, Johnston CI, Ryan J, Radzisze-
wska B, Grimm R, Murray AM, ASPREE Investigator Group. Effect of 
aspirin on disability-free survival in the healthy elderly. N Engl J Med. 
2018;379(16):1499–508.
 21. McNeil JJ, Nelson MR, Woods RL, Lockery JE, Wolfe R, Reid CM, Kirpach 
B, Shah RC, Ives DG, Storey E, Ryan J, Tonkin AM, Newman AB, Wil-
liamson JD, Margolis KL, Ernst ME, Abhayaratna WP, Stocks N, Fitzgerald 
SM, Orchard SG, Trevaks RE, Beilin LJ, Donnan GA, Gibbs P, Johnston CI, 
Radziszewska B, Grimm R, Murray AM, ASPREE Investigator Group. Effect 
of aspirin on all-cause mortality in the healthy elderly. N Engl J Med. 
2018;379(16):1519–28.
 22. Gaziano JM, Brotons C, Coppolecchia R, Cricelli C, Darius H, Gorelick PB, 
Howard G, Pearson TA, Rothwell PM, Ruilope LM, Tendera M, Tognoni 
G, ARRIVE Executive Committee. Use of aspirin to reduce risk of initial 
vascular events in patients at moderate risk of cardiovascular disease 
(ARRIVE): a randomised, double-blind, placebo-controlled trial. Lancet. 
2018;392(10152):1036–46.
 23. Antithrombotic Trialists’ Collaboration. Collaborative meta-analysis of ran-
domised trials of antiplatelet therapy for prevention of death, myocardial 
infarction, and stroke in high risk patients. BMJ. 2002;324:71–86.
 24. Maciosek MV, Coffeild AB, Edwards NM, Flottemesch TJ, Goodman MJ, 
et al. Priorities among effective clinical preventive services: results of a 
systematic review and analysis. Am J Prev Med. 2006;31(1):52–61.
 25. Mosca L, Banka CL, Benjamin EJ, Berra K, Bushnell C, et al. Evidence-based 
guidelines for cardiovascular disease prevention in women: 2007 update. 
Circulation. 2007;115:1481–501.
 26. US Preventive Services Task Force. USPSTF Recommendations. Aspirin 
for the prevention of cardiovascular disease: U.S. Preventive Services Task 
Force recommendation statement. Ann Intern Med. 2009;150(6):396–404.
 27. EACS guidelines, version 8.1—October 2016. http://www.eacso ciety .org/
files /guide lines _8.1-engli sh.pdf Accessed 25 Oct 2016.
Page 8 of 8Maggi et al. AIDS Res Ther           (2019) 16:11 
•
 
fast, convenient online submission
 •
  
thorough peer review by experienced researchers in your field
• 
 
rapid publication on acceptance
• 
 
support for research data, including large and complex data types
•
  
gold Open Access which fosters wider collaboration and increased citations 
 
maximum visibility for your research: over 100M website views per year •
  At BMC, research is always in progress.
Learn more biomedcentral.com/submissions
Ready to submit your research ?  Choose BMC and benefit from: 
 28. Tornero C, Ventura A, Mafe M. Aspirin is indicated for primary prevention 
of cardiovascular events in HIV-infected patients. J Acquir Immune Defic 
Syndr. 2010;54:560.
 29. Burkholder GA, Tamhane AR, Salinas JL, Mugavero MJ, Raper JL, et al. 
Underutilization of aspirin for primary prevention of cardiovascular 
disease among HIV-infected patients. Clin Infect Dis. 2012;55:1550–7.
 30. De Socio GV, Ricci E, Parruti G, Calza L, Maggi P, et al. Statins and aspirin 
use in HIV-infected people: gap between European AIDS Clinical Society 
guidelines and clinical practice: the results from HIV-HY study. Infection. 
2016;44(5):589–97.
 31. Maggi P, De Socio GV, Cicalini S, D’Abbraccio M, Dettorre G, Di Biagio 
A, Martinelli C, Nunnari G, Rusconi S, Sighinolfi L, Spagnuolo V. Use of 
statins and aspirin to prevent cardiovascular disease among HIV-
positive patients. A survey among Italian HIV physicians. New Microbiol. 
2017;40(2):139–42.
 32. Moore RD, Bartlett JG, Gallant JE. Association between use of HMG CoA 
reductase inhibitors and mortality in HIV-infected patients. PLoS ONE. 
2011;6(7):e21843. https ://doi.org/10.1371/journ al.pone.00218 43 (Epub 
2011 Jul 12).
 33. Gilbert JM, Fitch KV, Grinspoon SK. HIV-related cardiovascular disease, 
statins, and the REPRIEVE trial. Top Antivir Med. 2015;23(4):146–9.
 34. Thompson-Paul AM, Lichtenstein KA, Armon C, Palella FJ Jr, Skarbinski J, 
Chmiel JS, Hart R, Wei SC, Loustalot F, Brooks JT, Buchacz K. Cardiovascular 
disease risk prediction in the HIV Outpatient Study. Clin Infect Dis. 2016 
(Epub ahead of print).
 35. Crane HM, Nance R, Delaney JA, Drozd D, Heckbert S, Young R, Feinstein 
MJ, Moore R, Saag MS, Kitahata MM. Comparing cardiovascular disease 
risk scores for use in HIV-infected individuals. In: Conference on retrovi-
ruses and opportunistic infections (CROI 2015) Seattle, USA,  23rd–26th 
February 2015 Oral Abstracts #42.
 36. Longenecker CT, Eckard AR, McComsey GA. Statins to improve car-
diovascular outcomes in treated HIV infection. Curr Opin Infect Dis. 
2016;29(1):1–9.
 37. Huang Y, Li W, Dong L, Li R, Wu Y. Effect of statin therapy on the progres-
sion of common carotid artery intima-media thickness: an updated 
systematic review and meta-analysis of randomized controlled trials. J 
Atheroscler Thromb. 2013;20(1):108–21.
 38. Lo J, Lu MT, Ihenachor EJ, Wei J, Looby SE, Fitch KV, Oh J, Zimmerman 
CO, Hwang J, Abbara S, Plutzky J, Robbins G, Tawakol A, Hoffmann U, 
Grinspoon SK. Effects of statin therapy on coronary artery plaque volume 
and high-risk plaque morphology in HIV-infected patients with subclini-
cal atherosclerosis: a randomised, double-blind, placebo-controlled trial. 
Lancet HIV. 2015;2(2):e52–63.
 39. Longenecker CT, Sattar A, Gilkeson R, McComsey GA. Rosuvastatin slows 
progression of subclinical atherosclerosis in patients with treated HIV 
infection. AIDS. 2016;30(14):2195–203.
 40. Cholesterol Treatment Trialists’ (CTT) Collaboration. Efficacy and safety of 
more intensive lowering of LDL cholesterol: a meta-analysis of data from 
170000 participants in 26 randomised trials. Lancet. 2010;376:1670–81.
 41. Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD, Hahn 
EJ, Himmelfarb CD, Khera A, Lloyd-Jones D, McEvoy JW, Michos ED, 
Miedema MD, Muñoz D, Smith SC Jr, Virani SS, Williams KA Sr, Yeboah J, 
Ziaeian B. 2019 ACC/AHA guidelines on the primary prevention of cardio-
vascular disease: executive summary: a report of the American College 
of Cardiology/American Heart Association Task Force on clinical practice 
guidelines. J Am Coll Cardiol. 2019.
 42. Patrignani P, Patrono C. Aspirin and cancer. J Am Coll Cardiol. 
2016;68(9):967–76.
 43. Franzetti M, Ricci E, Bonfanti P. The pattern of non-AIDS-defining cancers 
in the HIV population: epidemiology, risk factors and prognosis. A review. 
Curr HIV Res. 2019;. https ://doi.org/10.2174/15701 62X17 66619 03271 53.
 44. Egan G, Hughes CA, Ackman ML. Drug interactions between antiplatelet 
or novel oral anticoagulant medications and antiretroviral medications. 
Ann Pharmacother. 2014;48(6):734–40.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.
